Agglomeration and income inequality at country level can be both understood as concentration of physical and human capital in the process of economic development. As such, it seems pertinent to analyse their impact on economic growth considering both phenomena together. By estimating a dynamic panel specification at country level, this paper analyses how agglomeration and inequality (both their levels and their evolution) influence long-run economic growth. In line with previous findings, our results suggest that while high inequality levels are a limiting factor for long-run growth, agglomeration processes can be associated with economic growth, at least in countries at early stages of development. Moreover, we find that the growth-enhancing benefits from agglomeration processes depend not only on the country's level of development, but also on its initial income distribution (something, to the best of our knowledge, not considered before). In fact, probably suggesting a social dimension to congestion diseconomies, increasing agglomeration is associated with lower growth when income distribution is particularly unequal.
INTRODUCTION
World trends over the last few decades point to two clear traits in economic growth: rising income inequality and increasing geographical agglomeration of economic activity within countries. 1 This gives rise to various questions: Do these trends indicate that income inequality and agglomeration are necessary for growth? Is there an interaction between the two processes that is associated to growth? On the one hand, there is a considerable body of literature examining the relationship between inequality and economic growth and which adopts a range of theoretical and econometric approaches and methodologies. Some of these studies report a positive impact of inequality on growth; others find a negative effect. These mixed outcomes are usually explained by the fact that the impact of inequality on growth is channelled in different ways and is dependent on several factors, above all, the time horizon, the initial level of income (as a proxy for development) and its distribution. However, when analysing linkages between inequality and growth "spatial differences in the operation of economic incentives, agglomeration economies, social capital, and the degree and type of social interaction" (Fallah and Partridge 2007, p. 377) are also important, but are not usually considered when analysing the effects of inequality on growth at country level. On the other hand, there is another line in the literature that focuses on the relationship between the geographical agglomeration of economic activity and economic growth. The results here are also controversial pointing to different effects of agglomeration at the country level depending on the stage of development reached by that country.
However, the literature fails to acknowledge the fact that these effects are likely to depend on socioeconomic factors such as income distribution. Moreover, as dynamic processes, it seems relevant to consider not only the levels of inequality and agglomeration, but also the changes they undergo (i.e., their within-country evolution) and how these two processes interact with each other. In this paper, we set different specifications and consider different measures of agglomeration at the country level (specifically, urbanisation and urban concentration rates) to contemplate not only the effects of given levels of inequality and agglomeration, but also the impact of increasing inequality and agglomeration on economic growth. We analyse results based on different country characteristics, i.e., the level of development (measured by per capita income as in previous studies) and the level of income distribution. This paper is organized as follows: first, the effects of income inequality on economic growth are reviewed (1.1). We then focus on the effects of urbanisation (as a proxy for agglomeration at country level) on economic growth (1.2) and review the interaction between urbanisation and income inequality (1.3). We finish the section by examining the current policy debate (1.4). Section 2 describes the empirical model followed (2.1) and analyses the data (2.2). Section 3 presents the estimation technique and results of the effects of levels, as well as of changes, of inequality and agglomeration on economic growth. Finally, section 4 concludes.
1.1.The effects of income inequality on economic growth
The modern study of the relation between income inequality and economic growth dates back to Simon Kuznets, whose inverted-U hypothesis (1955) postulates that income inequality tends to increase at the early stages of development and then falls once a certain average income is attained. The implication is that economic growth in poor countries is likely to be associated with increasing inequality, at least in the shortand medium-term. In fact, classical economic theories suggest a positive inequality-growth relationship (Galor 2009 ). However, in the second half of the twentieth century the economic performance of several countries seems to indicate that low initial levels of inequality result in higher and more sustained long-run growth (Alesina and Rodrik 1994; Persson and Tabellini 1994; Clarke 1995; Perotti 1996; Temple 1999; Chen 2003; Easterly 2007) . 2 Along these lines, various transmission channels have been identified via which income distribution might influence economic growth, mainly operating through education (human capital accumulation), investment (physical capital accumulation) and fertility. 3 Since 1996, given greater data availability (thanks to Deininger and Squire 1996) , various studies have analysed the effects of inequality on growth using panel, instead of cross-country, data. Panel data sets can 2 In particular, the high growth performance of East Asian countries presenting relatively low levels of inequality has been compared to the weak performance of Latin American countries, which have shown persistently high levels of inequality.
3 Ehrhart 2009 and Galor 2009 give a comprehensive review of these transmission channels and an overview of the empirical evidence on the effects of inequality on economic growth. Castells-Quintana and Royuela (2014a) also review the theory and evidence on the transmission channels and provide evidence of a parallel positive and negative effect of inequality associated with two differentiated forms of inequality. be more puzzling but also more enriching; their analysis facilitates the differentiation of short-and long-run effects and allows us to control for time-invariant omitted variables. Focusing on how the change in inequality within a given country is related to economic growth within that country we can measure shortrun effects. Results in this line indicate that "in the short and medium term, an increase in a country's level of income inequality has a significant positive relationship with subsequent economic growth" (Forbes 2000) .
The effect of inequality on growth then seems to depend on the time horizon considered and initial countries' conditions. 4 The effect varies depending on their level of development (Partridge 1997; Barro 2000) ; when the Gini coefficient is allowed to interact with the level of GDP (in log scale) inequality is negatively correlated with growth in low-income countries -per capita GDP below $2,070 (1985 US dollars) -but positively correlated with growth in high-income countries (Barro 2000) . However, the effect also varies depending on the initial level of inequality (Chen 2003) ; the effect of inequality is positive when initial inequality is low, and negative when initial inequality is high. In fact, the level of inequality that maximizes growth corresponds to a Gini coefficient of 0.37, the average level for East Asia and West Europe in 1970.
The contrasting predictions of the theory, and the diverse results of the empirical evidence, are reconciled to some extent by Galor and Moav (2004) . In early stages of development, when physical capital accumulation is the prime engine for growth, inequality enhances the process of development by channelling resources towards individuals whose marginal propensity to save is higher, allowing for higher levels of investment. In later stages of development, however, when human capital accumulation becomes the prime engine for growth -and in the presence of credit constrains, higher inequality leads to a lower spread of education among individuals, handicapping the process of development due to diminishing returns of human capital. In this line, the effects of inequality on growth are seen through the lens of capital (either physical or human) accumulation, and the classical perspective and the posterior theoretical developments and evidence do not need to be contradictory. In fact, the classical perspective refers to a process of increasing inequality, while the evidence of the second half of the twentieth century refers to high levels of inequality. 4 It has also been reported that the relative importance of each channel is likely to be associated to the profile of inequality. Inequality in different parts of the distribution is associated with different channels and, therefore, it has different implications for growth; top-end inequality fosters growth, while bottom-end inequality retards it (Voitchovsky 2005). And this is congruent with what Chen's results suggest, that growing rates of inequality are likely to have a different impact on growth depending on initial levels.
1.2.The effects of agglomeration on economic growth
Urbanisation, industrialization and economic development -via higher economic growth -tend to be parallel processes. Yet, the question remains as to if, and also when, the geographical agglomeration of economic activity fosters subsequent economic growth. In fact, the World Development Report of 2009 highlights that "the concentration of economic production as countries develop is manifest in urbanisation (...) but the question is whether concentration [and therefore urbanisation] will increase prosperity" (WDR 2009 ). Theory and evidence point towards a positive effect of agglomeration on economic growth. As Dupont (2007) notes, "due to localized spillovers, geographical agglomeration fosters growth". Indeed, the growth-enhancing agglomeration externalities that take place as urban environments flourish have for long been recognised in the literature (Jacobs 1985) . 5 In this line, the degree of urban concentration may be more important than urbanisation per se; i.e. the growth-enhancing effects of urbanisation may become significant for large urban agglomerations but not for small ones, particularly in developing countries. 6 Several empirical studies report a growth-enhancing effect of urban concentration on countries' income in the long run (Henderson 2003; Bertinelli and Strobl 2007; Brülhart and Sbergami 2009 ). This effect is complex and dependent on several factors. On the one hand, as with inequality, the net effect of urbanisation depends on the level of development. The geographical concentration of economic activity favours growth in early stages of development thanks to economies of agglomeration, but hinders it in later stages due, in the main, to diseconomies of congestion (Williamson 1965 ). Brülhart and Sbergami suggest a critical level of per capita 5 The literature distinguishes between agglomeration externalities of the Jacobs type, associated with the benefits from diversity in cities, and agglomeration externalities of the Marshall type, associated with localization and specialization. Duranton and Puga (2004) and Rosenthal and Strange (2004) provide a good theoretical survey on micro-foundations of agglomeration economies and an extensive review of the empirical evidence for both types. More recently, Spence et al. (2009) provide a comprehensive review linking the literature on agglomeration economies with the literature on urbanisation and growth.
6 "Urbanisation represents sectoral shifts within an economy as development proceeds, but is not a growth stimulus per se. However, the form that urbanisation takes, or the degree of urban concentration, strongly affects productivity growth" (Henderson 2003, p. 67 ).
Moreover, the growth-enhancing effect of urbanisation also depends on the way urbanisation takes place (Bloom et al. 2008) . 8 On the other hand, and again as it happens with the impact of inequality on growth, it seems reasonable to expect that the impact of urbanization on growth is dependent not only on income levels but also on their distribution (which has not yet been empirically considered). First, a certain degree of inequality intensifies the growth-enhancing incentives and agglomeration economies of urban areas -in particular due to better labour market matching and specialization (Fallah and Partridge 2007) . 9 However, as Fallah and Partridge highlight, high inequality also weakens social cohesion. This weakening may hamper agglomeration economies associated with human interaction -knowledge spillovers and human capital complementarities. 10 Second, crowded mega-cities divert productive resources to increase the quality of life of its inhabitants and compensate for congestion costs (Henderson 2003) , which are related to transport, pollution, crime and also social inequality -as highlighted by the UN (1993). If inequality is excessive, then more resources have to be diverted, which in turn reduce urban efficiency.
1.3.The relationship between agglomeration and inequality in the process of development
7 As Brülhart and Sbergami note, different spatial scales imply that different mechanisms are at work, which may yield different results. At the small spatial scale, positive spillovers are associated with clustering activities (mainly knowledge spillovers) and agglomeration may have a positive impact on economic growth. The impact is probably even more marked in the more developed countries. However, the results these authors present are concerned with a larger spatial scale. In developing countries, the positive impact of agglomeration is more closely related to a reduction in transaction costs and a greater integration of markets. According to the authors, both these factors may become irrelevant or even detrimental to growth as development proceeds. 8 When urbanisation takes place as a result of the forced displacement of people from the rural areas -due to violence and social conflict, natural catastrophes or lack of opportunities, rather than motivated by free-market economic incentives -it is unlikely to be associated with economic growth. Bloom et al. (2008) compare industrialization-driven urbanisation in Asia (considered as likely to enhance economic growth) with urbanisation due to population pressure and conflict in Africa, which is more than likely to be detrimental for growth. In Latin America, the absence of proper urban planning is also evident in certain countries (Angotti, 1996) . 9 Fallah and Partridge (2007) find that, for US counties and using cross-section data, there is a different inequality-growth linkage between urban and rural areas: positive in the former (as the agglomeration forces are stronger in urban areas) and negative in the latter (as social cohesion is more relevant in rural areas). Fallah and Partridge's analysis might be as relevant at country level as it is at sub-national level. Moreover, while their results suggest different cross-section effects of inequality on growth in urban and rural areas, they also further motivate a conjunct analysis of the effects of inequality and urbanization on economic growth in a dynamic setting. 10 The fact that social conflict is expected to influence the efficiency of cities has already been recognized in the literature on optimal city size (Camagni et al. 2013 ).
The same evidence that supports the idea that urbanisation can promote economic growth, at least in the early stages of development, implies that there is a possible trade-off between economic growth and equal distribution of income, at least in spatial terms. As Brülhart and Sbergami argue, poor countries face a dilemma between lower inter-regional inequality and higher economic growth. In fact, the relationship between development and income inequality described by Kuznets is highly related to the processes of urbanisation. 11 Classical dual economy models of structural change show that inequality is somehow an inevitable outcome of the process of urbanisation that is characteristic of economic development (Lewis 1954; Harris and Todaro 1976; Rauch 1993) . Models of the New Economic Geography (NEG) similarly help explain how economic development is associated with increasing urbanisation and inequality in its early stages. Agglomeration economies are the key element. Increasing returns in industrial activities and utility that rises with variety lead mobile workers to concentrate in what becomes an urban region, and under typical NEG assumptions, higher industry wages. 12 Economic growth is thus facilitated by structural change in the economy, which allows it to enjoy the benefits of increasing returns and agglomeration economies.
The process of urbanisation brings about this structural change with people and resources being reallocated from agricultural activities towards industrial activities. The process is associated with increasing inequality, with higher incomes paid in urban areas compared to those paid in rural areas. In this sense, both higher inequality and greater urbanisation can enhance the concentration of the production factors necessary for growth, at least in early stages of development. And this concentration itself further strengthens the reallocation of labour from rural to urban areas (Ross 2000) . Hence, both inequality and geographical concentration can be considered as indicating, to some extent, capital (both physical and human) accumulation. In later stages of development, however, further urbanisation, especially growth of large agglomerations -urban concentration -is associated with increasing inequality (Behrens and Robert-Nicoud 2011) and, as mentioned before, can also lead to congestion diseconomies outweighing the benefits from agglomeration economies.
11 Adelman and Robinson (1989) review the hypotheses underlying the association between urbanisation, inequality and growth in the process of economic development. Dimou (2008) reviews the literature on the relationships between urbanisation, agglomeration effects and regional inequality.
12 Dixit and Stiglitz (1977) and Krugman (1991) account for agglomeration in terms of increasing returns and decreasing transport costs.
Policy debate
The WDR 2009 supports the argument of spatially unbalanced growth; indeed, economic growth is seldom balanced. Economic development is uneven across space and, as such, will lead to geographical disparities in income, especially in developing countries. Moreover, interventions to reduce spatial disparities can be highly inefficient in terms of national growth performance. Therefore, given that inequality, urbanisation and growth go hand in hand, the key element is the relation of forces between the three processes, at least as countries develop. Thus, rather than concluding that inequality is either good or bad for growth, it would seem to be the case that some degree of inequality is "natural" to the process of urbanisation associated with growth.
However, it has also been contested that economic growth does not need to depend on increasing urban concentration (Barca et al. 2012) . Moreover, increasing levels of urban concentration might not necessarily be associated with economic development. Interactions between economic geography and institutions are critical for development, as Barca et al. emphasize. 13 In fact, that the process of urbanisation -and the increasing inequality associated with it -can be modified by social and institutional factors has already been considered in the literature; the displacement of people and resources from rural to urban areas can be motivated by "pathological non-economic factors", such as war, ethnic conflict and bright lights, rather than by agglomeration economies and higher productivity (Kim 2008) . Additionally, the process of urban concentration seems, sooner or later, to lead to significant congestion diseconomies, as noted above.
In developed countries, where institutions are relatively good, economic growth can be based on a different urban system. 14 In fact, as Duranton and Puga (2000) argue, what matters is the efficiency of the overall "system of cities" and "there appears to be a need for both large and diversified cities and smaller and more specialized cities". Finally, the OECD 2009 Report also highlights the idea that growth opportunities are both significant in large urban areas as well as in smaller more peripheral agglomerations. 13 Many authors have extensively defended the fundamental role of institutions for long-run growth. Robinson et al. (2005) relate institutions, along with a series of others factors, to "some degree of equality of opportunity in society". 14 Barca et al. (2012) analyse the case of Europe where, they explain, economic growth is given in small to medium-sized cities.
can, therefore, differentiate development patterns based on the characteristic conditions presented by a country. Urban concentration is expected to enhance economic growth in developing countries, as suggested by the WDR 2009, and this process is also expected to be associated with increasing inequality, as suggested by the theoretical literature reviewed above. It is to be seen whether and how country's levels of income and inequality affect these processes. In developed countries we expect the picture to be different, as suggested by Barca et al.: alternative urban structures, apart from merely increasing urban concentration, may offer greater opportunities for growth. 15
MODEL AND DATA

Empirical Model
Our starting point is a neoclassical growth model, which controls for conditional convergence, levels of human capital and investment. 16 Other time-invariant country characteristics can be controlled for using panel data techniques. This approach is common in empirical studies of inequality and growth (Alesina and Rodrik 1994; Perotti 1996; Forbes 2000) . 17 Along with measures for initial income inequality, we also 15 In any case, the fundamental goal of our empirical approach is to reveal differentiated patterns regarding inequality, agglomeration and economic growth in the process of development through econometric analysis. In Castells-Quintana and Royuela (2014b) the main stylised facts of the association between increasing urban concentration and increasing inequalities are revised, considering both as two-pronged expression of concentration of resources at country level. 16 Durlauf et al. (2005) explain this common econometric setting in cross-country regressions derived from neoclassical economic growth theory. Sala-i-Martin et al. (2004) , using cross-section regressions, and Barro (1998 Barro ( , 2000 Barro ( , and 2003 , using panel data, have both conducted in-depth analyses of these and other determinants of economic growth. Sala-i-Martin et al. (2004) explore 67 possible explanatory variables for long-run growth between 1960 and 1996 and find 18 that are significantly related to it. These results show that cross-country differences in long-run growth in per capita GDP are well explained using initial levels of per capita GDP -the neoclassical idea of conditional convergence -and variables of natural resource endowments, physical and human capital accumulation, macroeconomic stability, and productive specialization (a negative and significant effect being found for the fraction of primary exports in total exports). Barro (2003) also supports conditional convergence "given initial levels of human capital and values for other variables that reflect policies, institutions, and national characteristics." 17 Alesina and Rodrik use cross-section data and include income and land (as a proxy for wealth) distribution variables along with control variables for initial level of income and primary school enrolment ratio, taking 1960-1985 and 1970-1985 time horizons. As control variables, Perotti includes the initial level of income, the initial average years of secondary schooling in the male and female population (MSE and FSE) and the initial PPP value of investment deflator relative to the U.S. Forbes also adopts Perotti's specification but uses panel data. Other authors include additional control variables. Clarke's cross-section study, for instance, includes the initial level of income, primary and secondary enrolment rates lagged ten years, the average number of revolutions and introduce measures of geographical agglomeration of economic activity at country level, thus expecting to capture both dimensions of concentration of resources. As has been discussed before (section 1), the process of increasing inequality is as relevant as the level of inequality. In fact, some authors argue that it is the change in inequality, not only the level of inequality, which matters (Adelman and Robinson 1989; Chen 2003; Banerjee and Duflo 2003) . Furthermore, economic theory, as we have seen, suggests that the process of increasing agglomeration interacts with that of increasing inequality, and that both are likely to influence economic growth. In addition to considering the effects of levels of inequality and agglomeration, we could therefore also consider the effects of increases in these variables (country´s growth of inequality and of agglomeration, both in the previous ten years) and interaction terms between both processes. Our econometric specification in dynamic panel data terms is represented by model 1: 18 Rather than including lagged levels and first differences, an alternative, but intrinsically equivalent, specification would be to include contemporaneous levels and lagged levels, as in Brülhart and Mathys (2008) estimating agglomeration effects on labour productivity for European regions. We choose the specification detailed in model 1 for consistency with traditional econometric settings of cross-country economic growth models in which right-hand-side variables are not introduced contemporaneously. In this regard, our specification is closer to Brülhart and Sbergami (2009). growth. 19 When using Gini coefficients, some authors use unadjusted data while others adjust for differences in the constructions of the coefficients. Given the complexity of the data problem and acknowledging recent concerns about the use of inequality data in previous literature, we followed Gruen and Klasen (2008) 1970, 1980, 1990 and 2000 to explain the growth in each subsequent decade. 22 The countries selected are those for which reliable data for all the variables used here has been found. A list of the countries considered is contained in Annex 2. The sample, although relatively small, includes major countries from 19 The main and most complete dataset on Gini coefficients comes from the World Income Inequality Database (WIID-WIDER).
Besides quality, there are three important details of the construction of Gini coefficients relevant to take into account when we use these coefficients to study interactions between inequality and economic growth: 1) the object of measure -gross income, net income, expenditure or consumption, 2) the unit of measure -individual, family or household, and, 3) the coverage of data -urban, rural or all. 20 The following missing values for Green's Gini coefficients have been filled based on trends and/or interpolations: Bolivia 1980 , Ecuador 1980 , Egypt 1980 , Honduras 1980 , Korea 1980 , Nepal 1990 , Peru 1980 South Africa 1980 , Tanzania 1980 and Zambia 1990 . 21 We also consider other measures of agglomeration at country level: the share of population concentrated in the largest city (PRIMACY), as well as two other variables employed in the related literature, the geographical concentration of population (GEO_CONC) and the average population per square km (DENSITY). 22 Other studies (Barro 2000; Forbes 2000) are based on ten-year periods. As they note, higher frequency inequality data are extremely scarce and, for periods smaller than ten years, the within country variation in income inequality is very low, while the variation in growth may be too large.
all the world's regions. Moreover, it is comparatively larger than samples used in most previous studies and provides sufficient information to meet our purposes. 23 Table 1 shows the descriptive statistics for our main variables. The variance of each variable can be broken down into between variance, reflecting the variance between countries, and within variance, reflecting the variance over time within countries. The variance in the variables related to levels tends to be most obviously attributable to cross-sectional differences between countries. If we examine the variables related to changes, however, both the between (cross-section) and within (over time) variances are more balanced. Table 2 shows the descriptive statistics by period for GROWTH, INEQUALITY URB and URB_1M.
INEQUALITY, URB and URB_1M, all present increasing trends over time. Annex 3 presents the correlations between our variables, while annex 4 presents scatter plots of variance (overall, between and within) for INEQUALITY, URB, URB_1M and GROWTH. An initial inspection of the data reveals several interesting points. Focusing on the variables related to levels: based on raw data, inequality is negatively correlated with subsequent economic growth (-0.22), but this value decreases (-0.11) when we control for time and country effects (i.e. adjusted data). Both urbanisation measures (URB and URB_1M) are highly and positively correlated with income, but do not appear to be significantly correlated with economic growth. Finally, based on unadjusted data, inequality is significantly and negatively correlated with income and urbanisation. A closer examination of the scatter plots, however, reveals an inverted-U shape between urbanisation and inequality, with inequality appearing to increase during early stages of urbanisation and decreasing later (similarly to the relationship described by Kuznets between income and inequality). A more in-depth analysis of the data reveals differences between countries on different continents. Latin American countries, for instance, present much higher levels of inequality than countries with similar levels of income and urbanisation in other continents. Focusing on the variables related to change: there is no significant correlation between growth and change in either of the two urbanisation measures or change in inequality. Additionally, inequality does not seem to increase more in those countries in which rates of urbanisation or urban concentration increase most. However, and taking into account the non-linearity in the scatter plots (see Annex 4), we can distinguish between countries on the basis of income and inequality levels (i.e. high or low in comparison to median values for the period).
Annex 5 presents these correlations by income and inequality levels. It is now evident that a positive change in INEQUALITY is positively correlated with subsequent GROWTH in low-income countries, especially This initial descriptive analysis of our data seems to support most of our expectations. While high levels of inequality seem to be associated with lower subsequent economic growth, the association with economic growth of increasing inequality -its evolution rather than its level, as well as that of increasing agglomeration, seem to interact with each other and to depend on the characteristic conditions of each country (income levels and their distribution).
ESTIMATION AND RESULTS
Three main econometric problems arise from estimating model 1: reverse causality, unobserved timeinvariant country-specific characteristics, and the presence of initial income as a regressor -likely to be correlated with the country-specific characteristics. Besides, model 1 is estimated on a short panel where the lagged dependent variable is highly persistent (its coefficient is close to one) and the between-sample variance is large compared to the within-sample variance. In this case, System-GMM (Blundell and Bond 1998) estimates can address the above problems and are expected to be more efficient than any other dynamic GMM estimators. 24 A relevant issue when estimating dynamic panel data models by GMM is the possibility, suggested by our theoretical framework and by the descriptive analysis of the data, of nonlinearities or parameter heterogeneity (difficult to empirically identify and to deal with when one is constrained by the amount of observations as in cross-country analysis). We followed Durlauf et al. (2005) and, along the use of interactions, we grouped countries by level of development, as a natural solution. 25
24 System-GMM estimation techniques have already been used in the two fields in which the present research focuses: in the study of the effects of inequality on economic growth, in works such as Voitchovsky (2005), and in the study of the effects of agglomeration on economic growth, in Brülhart and Sbergami (2009) . Both papers present a good practical explanation and discussion of the advantages of System-GMM estimators in short dynamic panels with highly persistent variables. 25 An additional concern worth noticing with GMM estimations of the effect of inequality on economic growth, according to Banerjee and Duflo (2003) , is that for inequality we need to be aware that the use of lagged levels to instrument for first differences is likely to be biased. This happens because, while low levels of inequality are not significantly correlated with increases in inequality, high levels of inequality are significantly correlated with decreases, which are positively correlated with economic growth. As there are more decreases than increases in their dataset, the coefficient for the effect of inequality on economic growth is positively biased when estimating by traditional GMM. In that case, using Sys-GMM, rather than traditional GMM, has an additional advantage of compensating the mentioned bias. Furthermore, in our sample there are actually more increases -86 -than decreases -67, and both are common in countries with initially high as in countries with initially low levels of inequality. Tables 3 and 4 report results for 7 different specifications (in Table 3 we used URB_1M as measure for agglomeration, while in Table 4 we used URB). 26 We started by considering the two variables reflecting increasing inequality and increasing agglomeration -the variables in changes -(results in column 1). We then further add and interaction term between the two variables (column 2). Specification 3 only introduces the interaction term. To account for nonlinearities, and according to Partridge (1997) and Barro (2000) , it is important to distinguish whether the country has a low or high income; specification 4 categorizes each country relative to each period median (GPD_LOW and GDP_HIGH, respectively). According to Chen (2003) the effect of increasing inequality depends on initial levels of inequality; specification 5 distinguishes between initially equal and unequal countries (GINI_LOW and GINI_HIGH, respectively and again using each period median). Specification 6 mixes both criteria; thus, it segregates the effects between four groups of countries depending on a country's initial conditions (i.e., whether its initial levels of inequality and income are low or high). Specification 7 considers both processes -increasing inequality and increasing agglomeration -interacting with each other and again for the different inequality and income levels. All seven specifications are made by System-GMM using two-step estimation, Windmeijer's (2005) finite sample robust error correction and limiting the lag depth of the instruments as possible to avoid instrument proliferation.
Our results (Table 3) are consistent with previous literature. Controls have the expected sign and are always significant. Likewise, while inequality is associated with lower growth, urban concentration is associated with higher growth. Furthermore, our results also highlight: 1) growth in agglomerationmeasured as the within country's change in URB_1M -seems to have a significant effect, but it varies with the level of development, as in Brülhart and Sbergami (2009) . Thus, there is a positive association in the early stages of development (low income), but becoming negative thereafter (specification 4). However, the significance of the positive association disappears not only when income levels are high, but also when 26 We report ar1 and Hansen tests for validity of instruments in the results tables. Due to the shortness of our panel and the use of variables in changes, ar2 tests can only be computed as robustness checks from estimations similar than those presented but omitting the variables in changes (in order to gain an extra time period). Key results for the rest of the variables do not change and serial correlation does not appear to be a problem. As for evidence regarding the strength of our instrument set, as Bazzi and Clemens (2013) highlight, there is yet no reliable and straightforward test for Sys-GMM estimations. However, an analysis of correlations for our key variables reveals substantial explanatory power for lagged differences to explain levels and for lagged levels to explain first differences.
inequality levels are high (specification 5). Moreover, it is only when both these levels are low that increasing urban concentration is good for growth. If income and inequality are both high, the coefficient becomes significantly negative (specification 6). 2) In the case of increasing inequality, the coefficient for the change in inequality over time is insignificant in all specifications. However, specification 7 suggests that increasing inequality can be good for growth when combined with increasing agglomeration. This can be interpreted as capital accumulation, but again as long as countries do not already have high levels of income and inequality.
In relation to the policy debate on agglomeration at country level, what these results suggest is that while urban concentration might be associated with economic development, the process of increasing urban concentration (the ten-year increase) might have opposing effects depending on the circumstances of each country; positive effects in developing countries with relatively good income distribution, non-significant in rich countries, and even negative in those with relatively high inequality. Hence, for the OECD context of relatively high-income countries, these findings do not support pro-agglomeration policies. In developing countries, pro-agglomeration policies may be conducive to subsequent growth only when the concentration of resources has not already gone too far (i.e. in low-income-low-inequality countries).
As a simple robustness check to our results, and also to enrich our analysis, we reproduced the estimations using URB, our urbanisation variable, (Table 4) rather than using urban concentration. 27 We obtained slightly different results. Although higher initial levels of urbanisation do not seem to affect growth, the coefficient for increasing urbanisation (i.e. the within country's change in URB) is positive and significant (specification 1 and 2). As such, increasing urbanisation seems to be good for growth. However, our key result holds; the positive effect from agglomeration is no longer significant when inequality is high (specifications 5, 6 and 7). As for increasing inequality, this variable seems to have a significant and positive effect on growth, but again only in low-income, low-inequality countries (specification 6 and 7).
27 While urban concentration rates only give us information on the role of large agglomerations, more likely to be subject of congestion diseconomies, urbanisation rates also inform us of the role of small to medium-sized cities. When we experimented with the other measures considered for agglomeration at country level (PRIMACY, GEO_CONC and DENSITY) our key results did not vary much. Here we only present results for URB and URB_1M. These urbanisation measures, besides being the most widely used, capture the agglomeration of population and economic activity and seem to relate more closely to the analysis conducted here, as our results show.
A comparison of the results in Tables 3 and 4 seems to tell us that high urban concentration levels are positively related to subsequent economic growth, while the correlation with urbanisation levels is not significant. However, it might be the case that for small to medium-sized cities (where higher rates of urbanisation do not necessarily imply greater urban concentration at country levels), the process of increasing agglomeration, as opposed to its level, is indeed positively related to growth. 28 This occurs, in particular and again, if inequality levels remain relatively low. A further difference between the results obtained with URB and those obtained with URB_1M is that increasing urbanisation (URB) seems to be positive and significant for the full sample of countries, while increasing urban concentration is positive and significant only for low-income countries, and can even degenerate into congestion diseconomies outweighing the benefits from agglomeration in rich countries.
28 Following recent evidence suggesting that economic growth today is given in small to medium-sized cities, especially in developed countries (McCann 2012). If we look at the association between economic growth and urbanisation processes decade by decade in our sample, we find that while in the 1980s and 1990s economic growth seems more closely associated with increasing urban concentration, during the 2000s economic growth is far more correlated with increasing urbanisation in small to medium-sized cities -urbanisation that does not take place in agglomeration of more than 1 million inhabitants (Castells-Quintana and Royuela 2014b). 
SUMMARY AND CONCLUSIONS
This paper has studied the effects of income inequality and agglomeration at country level on economic growth. In doing so, we have taken into account not only the levels but also the evolution of the variables over time, and the interaction between both processes. Our empirical results seem to show, in line with previous literature, that high inequality levels limit growth in the long run, yet high levels of urban concentration (the proportion of total population living in large cities) seems associated with economic development. Here, the possibilities for higher growth can be associated with the potential growthenhancing agglomeration economies which countries acquire as economic activity concentrates at the urban level. However, in the case of the processes of increasing inequality and increasing agglomeration (i.e., the variables of change as opposed to those associated with levels), initial conditions seem fundamental, whether the country is relatively poor or rich but also whether income levels are relatively equal or unequal. On the one hand, increasing agglomeration -be it increasing urbanisation or increasing urban concentration -fosters growth in low-income countries; on the other hand, increasing urbanisation, as opposed to increasing urban concentration, seems beneficial for high-income countries. The key outcome is that in both high-and lowincome countries, the positive effects of increasing agglomeration are felt in low-inequality countries. When inequality is particularly high, that is not the case, with congestion diseconomies of large cities in highincome countries actually seeming to outweigh the benefits from urban concentration.
The policy implications of these findings vary according to the level of development. In the case of low-income countries, it has been argued that they should pursue growth first and then, when growth is secured, tackle problems of distribution -the frequently argued trade-off between efficiency and equity.
This acknowledges the empirical fact that growth is by nature, and at least in the short-run, uneven. This unevenness is, quite crucially, also spatial, associated with the geographical concentration of economic activity (WDR 2009 ). Yet, it also seems quite clear that sooner or later, inequality becomes a handicap to growth. Indeed, developing countries that face high inequalities also face greater obstacles to achieving sustained long-run economic growth. Both facts taken together mean that while achieving higher economic growth may imply greater inequality due to a greater geographical concentration of economic activity in the short run, it might also mean efforts for better income distribution in the long run as a way of reinforcing, as opposed to confronting, economic growth. For high-income countries, congestion diseconomies from urban concentration would seem to be a relevant issue that has to be addressed. A more balanced urban system, in which small and medium-sized cities play a fundamental role in the mobilization of local assets to exploit local synergies, seems to be a better strategy than intense urban concentration (OECD 2009).
Finally, the fact that the benefits to be derived from agglomeration seem to depend on income distribution appears to point to the relevance of socio-economic and institutional factors in the process of development, . GROWTH, as defined in Annex 1, is measured between t-1 and t. Other variables in levels are measured at t-1. represents change between t-2 and t-1.
